Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.003 Å; R factor = 0.038; wR factor = 0.087; data-to-parameter ratio = 16.4.
In the title compound, C 10 H 19 N 3 O 4 , the N-and C-termini are protonated and ionized, respectively, and the molecule forms a zwitterion. The main chain is in a folded form. In the crystal, the N-terminal -NH 3 + group hydrogen bonds to three Cterminal -COO groups and one carbonyl O atom, forming a three-dimensional network. In addition, an N-HÁ Á ÁO hydrogen bond between the amide groups of the middle glycine residue and a C-HÁ Á ÁO interaction continue along the a-axis direction. The side chains of the leucyl residues form a hydrophobic region along the a axis.
Related literature
For related structures of l-leucylglycylglycine, see: Goswami et al. (1977) ; Srikrishnan & Parthasarathy (1987) ; Kiyotani & Sugawara (2012) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). In the case of the L-leucylglycylglycylglycine (Srikrishnan & Parthasarathy, 1987) , the main chain is a folded form, and hydrophobic columns are formed along the a axis as in the case of L-LGG. On the other hand, the main chain of D,Lleucylglycylglycine (D,L-LGG) (Goswami et al., 1977) is in a nearly all-trans form expect the N-terminus. The main chains align parallel to the b axis in a head-to-tail manner and a β-sheetlike structure is formed parallel to the bc plane.
The hydrophobic regions of the leucyl side chains and the hydrophilic regions are aligned alternately along the a axis. As in the case of D,L-LGG, the main chain in L-leucylglycine 0.67 hydrate (Kiyotani & Sugawara, 2012 ) is in a extended form, and hydrophobic and hydrophilic regions are aligned alternately along the c axis.
Experimental L-Leucylglycylglycine was purchased from Bachem Inc. Single crystals were obtained from an aqueous solution.
Refinement
H atoms were placed in calculated positions with C-H = 0.98 Å (CH 3 ), 0.99 Å (CH 2 ) or 1.00 Å (CH) and refined in a riding mode with U iso (H) = 1.2U eq (C). The other H atoms were placed in a difference Fourier map. The N-terminal H atoms were restrained to N-H = 0.87 (4) Å during refinements. The absolute configuration was known for the purchased material.
Computing details
Data collection: CrystalClear (Rigaku, 2006 ); cell refinement: CrystalClear (Rigaku, 2006) ; data reduction: CrystalClear View of the title compound with the atomic numbering scheme. Displacement ellipsoids are drawn at 50% probability level and H atoms are shown as small spheres of arbitrary radii. 
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